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+ 1.5% DPG 


<2 


130/200*C I 


90 sec | 90 sec ; 90 sec 


ER 


1086 


ER 


CD 
CM 


OO 
•<3- 


r- 
o 
in 


CO 
CM 


in 


m 

CD 
CO 


CO 
CM 


oo 

CO 


in 

v- 

m 


Pre 


2839 


Pre 


2834 


2831 


2812 


2868 


2871 


2848 


2811 


2863 


2847 


193 ; 193 
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Pre 


2828 


2810 


2848 


2811 


2852 


2824 


2827 


2790 


2793 


193 ; 193 
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Description 
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CM 
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Table 1 1 



Descriptions 


AhQftrhinn 

Comp. 


10^ 

i yo 
Ah^nrhinn 

Ull iy 

Como Rev A 

+ 383ppm 
TMAH triflate 


Ah^nrhinn 
nuoui um iy 

Como Rev A 

WVI 1 rl/i 1 * W v 9 \ 

+ 383ppm 
TMAH tosylate 


PH 


N/A 


<1 


<1 


Bake temp. (C)/Time (Sec.) 


130/200C -- 50sec 


130/240C-90sec 


130/240C-90sec 


Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@2fC 


1 min 








2 min 








500:1 BOE 
@21'C 


30 sec 








1 min 


iH 




\\\N*K\\\ 


2 min 


\\\«\\\\ 







ER: Etch Rate (A/min); 

Pre: Pre-lmmersion SOG Film Average Thickness in Angstrom; 
M ER> 1000A/min 



ESI ER< 1000A/min 
> Bare Si post-etch 

[ ] Post-etch film is highly non-uniformed. 



Table 12 





"N" wt / Si comp. 
Wt (ppm) 


"NT mole / Si 
comp. Wt (ppm) 


"N" mole / Si comp. Wt 
(ppm) (consider 95% 
TMAA and 96% TMAN 


AS_TMAA 


589 


4.422 


4.201 


TMAN 


601.2 


4.416 


4.239 
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Table 14 



Descriptions 


193 
Absorbing 

Comp. 
+ 600ppm 

TMAN 


193 
Absorbing 

Comp. 
+ 600ppm 
Stabilized TMAA 


248 
Absorbing 
Comp. 


PH 


1.7 


0.5 


N/A 


Bake temp. (C)/Time (Sec) 


130/240C-90sec 


130/240C-90sec 


130/200C-50sec 


DlWater Contact Angle 


78.7 


78.9 


74.9 


| Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21°C 


1 min 


-7 


-9 


45 


2min 


-8 


-10 


47 


500:1 BOE 
@21"C 


30 sec 


263 


277 


785 ! 


1 min 


506 


410 


937 


2 min 


413 


366 


720 j 


DlWater Contact Angle 


77.5 


78 


74.2 


Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21'C 


1 min 


-10 


-13 


12 


2 min 


-8 


-1 I 


30 | 


500:1 BOE 
@21"C 


30 sec 


230 


174 | 


715 I 


1 min 


370 


268 


796 


2 min 


370 


230 i 


670 


DlWater Contact Angle 


79.2 


77.2 


72 


Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21'C 


1 min 


-10 


-11 


24 


2 min 


-9 


-7 


40 I 


500:1 BOE 
@21'C 


30 sec 


223 


215 


931 


1 min 


400 


307 


964 


2 min 


405 


313 


[720] 


DlWater Contact Angle 


77.5 


78.3 


70 


Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21'C 


1 min 


-4 


1 


96 


2 min 


-6 


-1 


96 


500:1 BOE 
@21'C 


30 sec 


266 


256 


935 


1 min 


326 


274 


912 


2 min 


[351] 


[319] 


[722) 
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Table 15 



Descriptions 


248 
Absorbing 
Comp. 


193 
Absorbing 

Comp. 
+ 600ppm 
otaDiiized IMAA 


193 
Absorbing 

Comp. 
+ 600ppm 

TMAN 


Bake temp. (C) 


130/200C 


130/240C 


130/240C 


DlWater Contact Angle 








Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21°C 


1 min 


67 


-3 


-5 


2 min 


62 


-2 


-6 


500:1 BOE 
@21'C 


30 sec 


815 


158 


219 


1 min 


688 


171 


252 


2 min 


621 


173 


312 


NE-14 
| @21'C 


30 sec 


OQOO 
6000 






1 min 








DlWater Contact Angle 








Me 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21'C 


1 min 


31 


-2 


-6 


2 min 


49 


-2 


-4 


500:1 BOE 
@21°C 


30 sec 


230 


154 


195 


1 min 


753 


181 


303 


2 min 


[605] 


188 


320 


NE-14 

@2fC 


30 sec 


2636 






1 min 


>2710 






DlWater Contact Angle 








Mel 


tries 


ER (A/min) 


ER (A/min) 


ER (A/min) 


2.5% TMAH 
@21°C 


1 min 


74 


-8 


2 


2 min 


80 


-2 


1 


500:1 BOE 
@21'C 


30 sec 


839 


165 


234 


1 min 


742 


188 


282 | 


2 min 


655 


188 


315 ! 


NE-14 
@21'C 


30 sec 


3040 






1 min 


>2792 
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CO 



X 

IP 

cm 



CO 

eg 



CO 

oo 
cnj 



CO 

in 



oo 

CO 



oo 
oo 

CO 



CM 
CO 



LO 
CNI 
OO 
CM 
A 



c 
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O 
CD 
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o 

CO 



LU 
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LO 



^ P 
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193 
Absorbing 

Comp. 
+1070ppm 
"optimized" 
APTEOS 

triflate 


<2 I 


130/280°C I 




ER I 


[850] | 




CNJ 


^» 


CO 
CNI 


O 


co 


CN 






CN 
CO 
CO 


193 
Absorbing 

Comp. 
+1070ppm 
"optimized" 
APTEOS 

triflate 


<2 


p 
o 

LO 
CNJ 

O 

CO 




ER 


^" 
CO 

co 




CNJ 


co 


CO 


O 
CN 


OO 
CO 


CN 
CO 


CO 
CN 


LO 

T — 


CN 
CO 


193 
Absorbing 

Comp. 
+1070ppm 

II ±* » JH 

optimized 
APTEOS 
triflate 


<2 


130/240'C 




ER 


CNI 

T— 

OS 




i 


CO 


oo 

CN 
CN 


LO 
i 




CO 

o 


CN 


LO 

o 

CN 


LO 

h-. 


193 
Absorbing 

Comp. 
+1070ppm 
"optimized" 
APTEOS 

triflate 


CM 
V 


130/220'C 


90 sec 


ER 


i— -i 




CO 
CO 


LO 


CNJ 
h- 
CO 


CN 


CO 
CN 


CNJ 
CO 


CN 
LO 


CO 
CN 


o 
o 

CO 


193 
Absorbing 

Comp. 
+1070ppm 
"optimized" 
APTEOS 

triflate 


<2 


p 

o 
o 

CNJ 

o 

CO 




ER 


1311 




CO 


o 

CO 


CO 




CN 
CN 
CN 


CN 
OO 

r- 


o 

CO 


LO 
CO 


! 1282 


193 
Absorbing 

Comp. 
+1070ppm 
"optimized" 
APTEOS 

triflate 


<2 


p 

o 
o 

CNJ 

o 

CO 




ER 


[1354] 




CNJ 


LO 

o 


CN 
CN 
CO 


oo 


CO 
LO 
CN 


co 
oo 


CO 
CO 


o 


[1493] 


193 
Absorbing 

Comp. 
+1070ppm 
"optimized" 
APTEOS 

triflate 


<2 


130/180°C 




ER 


[1405] 




CN 
CO 




r- 
co 


CO 


CO 


1261 


CO 
CO 


CO 
CO 


[1981] 


193 
Absorbing 
Comp. 
Rev A 


LO 
x — 


130/200'C 


90 sec 


ER 


[1568] 




LO 


o 
o 


oo 


CO 


oo 

CO 
CN 


1212 


CO 
CO 


CO 


>2706 


248 
Absorbing 
Comp. 
248.2100.200 
mm 


V/N 


p 

o 
o 

CNJ 

o 

CO 


50 sec 


ER 


oo 




CO 

h- 


o 

CO 


1931 


no data 


>3522 


>3566 


>3511 


>3536 


>3571 


Description 


X 

CL 


Bake Sequence 


1 min @ 


20* C 


1 min @ 


O 

CO 
CN 


O.09 


o 

LO 


o 

CO 
CN 


o 

o 

LO 


o 

LO 


23° C 


50° C 


o 

LO 


500:1 
BOE 


| TMAH 


2.3% aq. 
TMAH 


5.0% aq. 
TMAH 


10.0% aq. 
TMAH 
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193 
Absorbing 
Comp. Rev A 
+1070ppm 
optimized 
APTEOS 
triflate + 
1.5% DPG 


<2 


O 

o 

CO 
CN 

O 
CO 


90 sec | 


ER I 


[1113] | 






CO 
CM 


OO 
CO 
LO 


CM 


LO 
CO 


CO 
LO 
00 


oo 

CM 


LO 
CO 


1283 I 


193 
Absorbing 
Comp. Rev A 
+1070ppm 
"optimized" 
APTEOS 
triflate + 
1.5% DPG 


<2 


130/240'C 


ER 


[1219] 




CM 


O 


O 

cn 

LO 


CO 


OO 

cn 


o 
o 
cn 


CO 


OO 

cn 


1616 


193 
Absorbing 
Comp. Rev A 
+1070ppm 
"optimized" 
APTEOS 
triflate + 
1.5% DPG 


<2 


130/220'C 


ER 


[1282] 




oo 


CO 
CM 


1090 


CM 


to 

CM 


1366 


LO 
1^- 


LO 

h- 

CM 


>2821 


193 
Absorbing 
Comp. Rev A 
+1070ppm 
"optimized" 
APTEOS 
triflate + 
1.5% DPG 


<2 


130/200'C 


ER 


[1439] 




lO 


CO 


1483 


LO 


o 
o 


>2867 


LO 
O 


o 
o 


>2819 


193 
Absorbing 
Comp. Rev A 
+1070ppm 
"optimized" 
APTEOS 
triflate + 
1.5% DPG 


CN 
V 


130/180'C 


ER 


[1608] 




s 


co 
oo 

CO 


2567 


O 

T 


cn 

LO 

cn 


>2862 


CO 

o 

LO 


cn 

LO 

cn 


>2804 


248 
Absorbing 
Comp. 
248.2100.200 
mm 


V/N 


130/200'C 


50 sec 


ER 


co 
oo 




oo 


CO 

cn 

CO 


1988 


OO 
OO 


>3509 


>3484 


>3486 


>3509 


>3474 


Description 


X 

CL 


Bake Sequence 


1 min @ 


O.03 


1 min @ 


O 

CO 
CM 




o 

LO 


23' C 


o 

o 

LO 


o 

lo 


o 

CO 
CM 


O.OS 


o 
to 


500:1 
BOE 


TMAH 


2.3% aq. 
TMAH 


5.0% aq. 
TMAH 


10.0% aq. 
TMAH 
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193 
Absorbing 

Comp. 
+1070ppm 
optimized 
APTEOS 

MSA + 
1.5% DPG 


CM 
V 


130/280'C | 


90 sec 


ER I 


LO 
LO 
I s - 




CO 
1 


I s - 

i 


CO 
CM 
CM 


I s - 


o 


CO 

oo 

CO 


CM 

T™~ 


05 
i 


CO 
LO 


193 
Absorbing 

Comp. 
+1070ppm 
optimized 
APTEOS 

MSA + 
1.5% DPG 


<2 


130/250'C 


90 sec 


ER 


O 
O 
OO 




CM 


o 

CM 


CM 
CM 


CO 


00 
CM 


CO 
CO 


CO 
1 


CM 
CO 


o 
I s - 
o> 


193 
Absorbing 

Comp. 
+1070ppm 
optimized 
APTEOS 

MSA + 
1.5% DPG 


<2 


130/240'C 


90 sec 


ER 


T 

o 
oo 




LO 
■ 


LO 
CO 
i 


O 
CM 


CM 
i 


LO 
i 


CM 

I s - 
co 


CO 
1 


OO 
LO 


CO 

I s - 


193 
Absorbing 

Comp. 
+1070ppm 
optimized 
APTEOS 

MSA + 
1.5% DPG 


CM 
V 


p 
o 

CM 
CM 
O 
CO 


90 sec 


ER 


CM 
LO 
CO 




CM 


CO 
CO 


OO 
LO 




00 

I s - 


CO 
OO 
CO 


CM 
CO 


CO 
CO 


1172 


193 
Absorbing 

Comp. 
+1070ppm 
optimized 
APTEOS 

MSA + 
1.5% DPG 


<2 


p 

o 
o 

CM 

o 

CO 


90 sec 


ER 


1086 




CO 
CM 


OO 


I s - 

o 

LO 


CO 
CM 


LO 


LO 
CJ5 

co 


CO 
CM 


I s - 

OO 
CO 


LO 
LO 


193 
Absorbing 

Comp. 
+1070ppm 

it i ■ _ • in 

optimized 
APTEOS 
MSA + 
1.5% DPG 


<2 


130/180'C 


90 sec 


ER 


[1385] 




LO 


CO 


1129 


CO 




>2889 


o> 


CO 

o 
o> 


>2831 


193 
Absorbing 
Comp. 
Rev A 


LO 


o 

© 
o 

CM 
O 
CO 


90 sec 


ER 


[1568] 




LO 


o 
o 


5 
I s - 


co 


00 
CD 
CM 


1212 


CO 
CO 


co 


>2706 


248 
Absorbing 
Comp. 
248.2100.200 
mm 


N/A j 


130/200'C 


50 sec 


ER 


oo 
I s - 




CO 

I s - 


o 
oo 
I s - 


1931 


no data 


>3522 


>3566 


>3511 


>3536 


>3571 


Description 


X 

CL 


Bake Sequence 


1 min @ 


O 
© 

CM 


1 min @ 


O 

CO 
CM 


o 

o 

LO 


o 

to 
I s - 


23° C 


OoOQ 


o 

to 
I s - 


O 

CO 
CM 


O.09 


o 

to 
I s - 


! 500:1 
BOE 


TMAH 


2.3% aq. 
TMAH 


5.0% aq. 
TMAH 


10.0% aq. 
TMAH 
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Q 

a. 



+ 

N 



N 



CN 
CN 



00 



00 
00 



LO 

00 



o 



o 

00 



5g 

>^ o 

CD 

Q 



I 

CD- 



CO 



oo 

LO 
00 
CN 



00 
00 



CN 



CD 
CN 
CO 



00 
CD 
LO 



CM 
CO 
O 



LO 



_C0 
CD 

2 

CO 



CN 
CO 



E 
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CL 
O 

o 
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> 

& 

a. <d 

E « 
o S 
O i= 

•e 8 

o <» 
« D. 

<™ 

8 §■ 



CN 



CD 



CN 



CN 
CN 



LO 



cd 

CO 
CN 



CD 
00 



o 



o 

CN 
LO 
CN 



LO 
CD 
CD 



CO 
CD 



CO 
00 



00 
LO 

o 



CN 
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o 

CL 
Q 

LO 



E 

CL 
Q_ 
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N- 
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Cl CD 
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O 5E 
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€ 8 

O £ 

< * 

CD o 
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CN 
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00 
CO 
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CN 
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00 
00 



CN 
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CO 
CO 
CN 



LO 



o 
5 



CO 
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o 
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V 



E 
Cl 
Cl 
O 
h- 
O 

T CD 
+ 0. 
< Q 

CD °^ 

a "? 

Q.+ 



E 
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O 



4 § 

O £ 



< : 



CO 
CD 



2 
> 

E 
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o 



CD 
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o 
> 



2 



CO 



CD 
00 
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O 

< 

CO 
CD 
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o 
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CO 

CD 
"O 
LO 



CD 
O 



o 
o 
o 

CN 
+ 
LO 

X 

CL 



CD 

T3 
O 
CD 
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193 
Absorbing 
Comp. 
Rev A + 
lu/uppm + 
APTEOS 
Nitrate + 
9% DPG 


<2 I 


130/240'C | 


90secN2 ( 


ER I 


to 

CM 

co 




CN 
CO 


CO 
CN 


CO 
CO 


o 


CO 


CO 

I s - 
I s - 




O 
OO 


1573 I 


193 
Absorbing 
Comp. 
RevA + 
1070ppm + 
APTEOS 
Nitrate + 
6% DPG 


<2 


130/240'C 


90 sec N2 


ER 


CO 

co 




CO 
LO 


O 
CN 


I s - 

CO 


CO 


CN 


CN 
LO 


co 

CO 


o 

LO 


1075 


193 
Absorbing 
Comp. 
RevA + 
1070ppm + 
APTEOS 
Nitrate + 
3% DPG 


<2 


130/240'C 


90 sec N2 


ER 






O 


OO 
CN 


^J- 

CN 
CN 


CN 
CO 


I s - 

T — 


CT> 
LO 
CN 


o 

CM 


CO 

o 


co 

a 


193 
Absorbing 

Comp. 

RevA + 
1070ppm + 
APTEOS 

Nitrate + 
1.5% DPG 


<2 


130/240'C 


90 sec N2 


ER 


[545] 




I s - 
■ 


CO 


CO 
LO 
CO 


LO 
i 


oo 


OO 

o 

LO 


CN 
i 


oo 


1040 


193 
Absorbing 

Comp. 

Rev A + 
1070ppm + 
APTEOS 

Nitrate 


<2 


p 
o 

XT 
CNJ 

O 
CO 


90 sec N2 


ER 


CN 
CN 
^J- 




OO 
CN 


CN 
XJ- 


I s — 


o 


o 

CM 


CD 


co 

CO 




CJ> 
CM 


193 
Absorbing 
Comp. 
pH 5.5 


iq 

lO 


O 

o 

CsJ 

O 
CO 


60 sec N2 


ER 


CN 
CO 






i 


CN 
^J- 


CN 


O) 
1 


<y> 

CO 
CO 


I-— 


CN 


o> 

LO 
OO 


193 
Absorbing 
Comp. 
Rev A 


in 


130/200'C 


90 sec N2 




[1568] 


ER 


I s - 
LO 


o 
o 


OO 
I s - 


CO 


oo 

CD 
CM 


1212 


CO 
CO 


CO 

?- 


>2706 






Pre 


2694 


2663 


2702 


2679 


2723 


2699 


2687 


2670 


2706 


248 
Absorbing 
Comp. 
248.2100.200 
mm 


N/A 


130/200'C 


50 sec N2 


ER 


LO 

I s - 

CO 




CN 
I s - 


LO 
CM 
LO 


2018 


LO 
OO 


>3536 


>3527 


>3461 


>3469 


>3514 


Description 


X 
Q- 


Bake Sequence 


1 min @ 


o.oz 


1 min@ 


23' C 


O.09 


o 

LO 
I s - 


23' C 


0,09 


o 

LO 
I s - 


23* C 


o 

o 

LO 


75' C 


500:1 
BOE 


j TMAH | 


2.3% aq. 
TMAH 


5.0% aq. 
TMAH 


10.0% aq. 
TMAH 
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E 
c 

CO 
CD 

® 



E 
c 

CO 
CD 

© 



<d 



CO 



00 

T— 

CD 



CD _ 
iS 

O O) 

0) T- 
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CD 



CO 
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CD 



CM 



CO 
CO 
CD 
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o 



CM 
O 

in 



in 



o 
to 

CD 

Q 



(7) 
O 
LU 

0- 
< 

E 

Q_ 
Q. 

O 

o 

+ 
< 
> 

CD 

a: 

CO 
CD 



a) 
"co 

5= 
*c 
I- 

co 
O 

LU 
h- 
CL 
< 

£ 

Q_ 
Q. 

O 

CNJ 

+ 

< 

> 
CD 

K 

CO 
CD 



h- 
O 

LU 
I— 

a. 
< 

E 

Q- 
Q_ 

O 

in 

CO 

in 



3 

CD 
h- 

O) 
O 
LU 
h- 
CL 
< 

E 

Q. 

m 

CM 

o 

00 

+ 

< 

> 

CD 

a: 

CO 
CD 



"en 

I- 

o 

UJ 
H 
CL 
< 

E 

Q. 
Q_ 

O 
O 
1^- 
O 

+ 
< 

> 
CD 

DC 

CO 
CD 
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Polydispersity 


1.395362 


1.314284 


1.483957 


1.442483 


1.3994 


1.38917 


1.40051 


1.38518 


1.40143 


1.3942 


1.42421 




1.39928 


1.489298 


Mz+1 


2173 


2706 


2000 


2455 


2046 


2268 


2058 


2247 I 


2052 


2320 


2060 




1930 


2168 


N 


1724 


2174 


CM 
CO 
LO 


00 


o 

CO 


00 


CO 
CO 


CM 
CO 


CM 
CO 


o 

CO 
00 


LO 
CO 
CO 




o 

CO 
O) 


CO 
CM 
h*- 


Mp 


a> 

LO 
h- 


1405 




00 
CO 


LO 
N» 


CD 


LO 


1112 


LO 
LO 


1156 


CO 




LO 
LO 

r^- 


CO 


Mw 


CO 
CO 
CM 


CO 
CO 




CO 
CO 


CO 
CM 
CM 


CO 
CO 


00 
CM 
CM 


CO 
CO 


CO 
CM 
CM 


CO 

o> 

CO 


o 

CM 




CO 


O 
CO 
CM 


Mn 


O 
CM 
O) 


1279 


LO 
h- 


LO 
LO 

CD 


CO 
00 


CO 
O) 


CO 


CO 
00 

o> 


LO 
CO 


1001 


CO 
00 




LO 
CO 
00 


CO 
CO 


40C 
Aging 


O 


LO 


O 


LO 


o 


LO 


o 


LO 


o 


LO 


o 


LO 


o 


LO 


ppm APTEOS Triflate 


193 Rev A + 1070 ppm APTEOS Triflate 


193 Rev A + 2140 ppm APTEOS Triflate 


193 Rev A + 5350 ppm APTEOS Triflate 


193 Rev A + 8025 ppm APTEOS Triflate 


193 Rev A + 10700 ppm APTEOS Triflate 


193 Rev A + 25000 ppm APTEOS Triflate 


193 Rev A + 40000 ppm APTEOS Triflate 
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193 
Absorbing 

Comp. 

Rev A + 
40,Q00ppm 

APTEOS 
triflate (37x) 


<2.5 | 


O 
O 

CM 

o 
oo 


90secN2 | 


ER I 


[1116] | 




LO 


LO 

CD 


[2252] | 


CO 

■ 


o 
oo 


2709 I 


"«C — 


00 

f- 

CO 


>2912 i 


193 
Absorbing 

Comp. 

RevA + 
10,700ppm 
APTEOS 
triflate (10x) 


<2.5 


130/240'C 


90 sec N2 


ER 


co 
r-~ 
h~ 




CNJ 
CNJ 


CO 
i 


CO 
CO 


LO 
CM 
i 


CD 
CO 


CD 
O 
OO 


co 
i 


CN 
CO 


1440 


193 
Absorbing 
Comp. 
Rev A 




p 

o 
o 

CNJ 

o 

oo 


90 sec N2 


ER 


[1568] 




1^- 
LO 


o 
o 


GO 


CO 


CO 
CJ> 
CM 


| 1212 


CO 
CO 


co 


>2706 


248 
Absorbing 
Comp. 
248.2100.200 
mm 


V/N 


130/200°C 


50 sec N2 


ER 






5357 


oo 

CD 


1488 


CO 
CM 


[1604] 


[2639] 


>3491 


>3427 


>3443 


Description 


X 


Bake Sequence 


1 min @ 


20' C 


1 min @ 


o 

oo 
CM 


50° C 


o 

In 


23° C 


O.09 


75° C 


o 

CO 
CM 


50* C 


75* C 


500:1 
BOE 


! TMAH 


2.3% aq. 
TMAH 


5.0% aq. 
! TMAH 


10.0% aq. 
TMAH 



